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AMERICAN CONGRESS ON SURVEYING AND 
MAPPING 


THIRD ANNUAL MEETING 
WASHINGTON, D. C. 
JUNE 4-5, 1943 


ADVANCE PROGRAM 


Friday, June 4 
8:00 P. M—SMOKER 
Cosmos Club, H Street at Madison Place, N. W. 
(Speaker to be announced) 


Saturday, June 5 


8:45 A. M—REGISTRATION 
9:00 A. M—MEETING, BOARD OF DIRECTION 


10:00 A. M—OPENING OF THE CONGRESS 
President John S. Dodds 


10:15 A. M—PANEL DISCUSSION: MAPS AND CHARTS FOR WAR 
Robert H. Randall, Bureau of the Budget, Presiding 
Rear Admiral George S. Bryan, Hydrographer of the Navy 
Colonel Herbert B. Loper, Corps of Engineers, U. S. Army 
Lt. Colonel Gerald FitzGerald, U. S. Army Air Forces 
Lt. Commander Paul A. Smith, U. S. Coast & Geodetic Survey 


11:30 A. M—OPEN DISCUSSION 
12:00 Noon—LUNCHEON 
Afternoon Session 
President Dodds, Presiding 
1:30 P. M—EDUCATION AND TRAINING FOR SURVEYING AND 


MAPPING 
Philip Kissam, Princeton University 


1:50 P. M—DISCUSSION: WAR TRAINING PROGRAM 
D. S. Trowbridge, New York University 


2:10 P. M—OPPORTUNITIES AFTER THE WAR 
George D. Whitmore, Tennessee Valley Authority 


2:30 P. M—OPEN DISCUSSION 


2:45 P. M—SURVEYING AND MAPPING IN CENTRAL AND SOUTH 
AMERICA 
Doctor A. C. Simonpietri, Secretary, Committee on Cartography, 
Pan-American Institute of Geography and History 


3:15 P. M—OPEN DISCUSSION 
3:30 P. M—BUSINESS MEETING 
4:45 P. M—MEETING, BOARD OF DIRECTION 
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BULLETIN of the AMERICAN CONGRESS 


SURVEYING and MAPPING 


VOLUME III APRIL, 1943 NUMBER 2 


THIRD ANNUAL MEETING TO BE HELD AT 
WASHINGTON, D. C., JUNE 5 


HE Executive Committee of the American Congress on Surveying and 

Mapping has set Saturday, June 5 as the date for the Third Annual 
Meeting of the Congress at Washington, D. C. There will be a prelimi- 
nary get-together and entertainment on Friday evening. The Committee on 
Arrangements promises a full and interesting program. The details of the 
program have not yet been worked out but it may be said that there 
will be reports and discussions on land surveying, topographic mapping, 
aeronautical charts, and cartography, in addition to the regular business 
meeting, election of officers, etc. While all of our discussions this year 
will necessarily have a war-time background and emphasis, consideration 
will be given to the place of surveying and mapping in post-war affairs. 
Program announcements giving full details will be sent to the membership 
in due time. 

Although some may question the wisdom of holding a national meet- 
ing at this time, the Executive Committee reached its decision after care- 
fully weighing all the factors involved. It was felt that, at a time when 
the pattern of things to come is being evolved, it is essential that there be 
an exchange of views on the place the Congress should fill in the post-war 
adjustment period and thereafter, in order that a definite program of action 
may be formulated. 

THE EXECUTIVE COMMITTEE 
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CONGRESS ACTIVITIES IN 1942 


GeEoRGE D. WHITMORE, Vice President, Region 3 


ANY members of Region 3 have asked what the Congress is doing— 
what are its principal activities. We should remember that the Con- 
gress is not yet two years old, that during most of its life the United States 
has been at war, that there are not yet enough funds to permit publishing 
a full-fledged surveying and mapping journal, and that our permanent 
Executive Secretary is overseas. But in spite of these and many other war- 
time difficulties the Congress keeps going, and in fact is very much on 
the alert. 

It is obvious that the Congress’ activities during its second year have 
been expressed largely through the individual efforts of the members. In 
war time the immediate duty which each of us as individuals can perform 
in the war effort comes first. Many of our members are, and have been 
for months past, in active service. Those who are not actually in uniform 
are almost to a man engaged in war activities. The need for adequate 
surveys as the basis for the design, layout, and construction of factories, 
camps, and all of the production, training, and defense facilities which are a 
part of our tremendous war plant, coupled with the need for supplying 
our own troops and those of our Allies with the best possible map informa- 
tion in the various theaters of war, has meant an interest in surveying 
and mapping, and a mobilization of surveyors, engineers, and cartographers 
greater than we have ever known before. These activities will carry over 
into the transition period and post-war times, and the contribution of our 
members will continue to be important. 

No one can predict with certainty the happenings of the next few 
months or years. Some general conclusions, however, may be drawn. 
One of these is that we need not, and probably will not, continue in an 
economy of scarcity, so far as surveys and maps are concerned. There has 
been so much use of these products of our profession during the war 
that the demand will undoubtedly continue after the war. Thousands of 
men and women now engaged in the war effort have become accustomed 
to having and using good survey and map information. They will expect a 
continuing supply of such services after the war. 

Another conclusion which seems obvious is that after the war the 
whole business of supplying surveys and maps to meet the demand will have 
to be organized by those of us who are equipped to supply these services. 
During the war, organization will be to a degree provided by our military 
establishments. After demobilization of the major part of these, there will 
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still be the continued need for our services in supplying and maintaining 
the basic information needed for our domestic operations, in the reorganiza- 
tion of a peace-time basis and for our continued and increased welfare and 
enjoyment in our own area. Beyond our borders will be the work of relief, 
rehabilitation, and development in our hemisphere and throughout the 
world. For us to do our part as individual members of our profession we 
shall have to enlist all of our resources in organizing talent. The Congress 
on Surveying and Mapping should play a large part in this by providing the 
general framework of organization in which both the users and the producers 
of surveys, maps, and charts of all kinds can operate with maximum success. 
From now until victory is an accomplished fact, every member of the 
Congress should have two interests: first, to do his individual part in win- 
ning the war; and second, to keep himself informed and to contribute in 
every way possible, through the Congress, (and through other organiza- 
tions supporting the various technical divisions of surveying and mapping), 
so that our profession may be organized for continued maximum performance 
in transition and post-transition times. For both of these purposes we must 
maintain and increase the membership and activities of the Congress. 


CARTOGRAPHIC FILM SHOWN IN REGION 2 


Vice President Marshall S. Wright reports that a regional meeting 
was held in Washington, D. C., the evening of March 23, to witness the 
first showing of the color film, “Cartographic Activities in the United 
States.” The meeting was held in the auditorium of the New Interior 
Building and was attended by. approximately 650 persons. Mr. Wright 
opened the meeting with a brief talk on the aims of the Congress on Sur- 
veying and Mapping and the desirability of enlarging its membership. 

The Cartographic Film is an interesting presentation of the various 
field, office, and press-room operations involved in producing federal war 
maps and charts. Some of the latest methods and equipment used in photo- 
gtammetry are included. The showing takes about 45 minutes. The film 
was produced under the direction of the Committee on Cartography of the 
Pan American Institute of Geography and History in cooperation with 
governmental agencies. 


Epiror’s NoTeE:—The Cartographic Film is now available to Regions of the Con- 
gress. In order that a schedule of dates can be worked out, Regions desiring to show 
the film are requested to contact their respective Vice Presidents who will make 
the necessary arrangements with the Executive Secretary for dates of showing. 
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CARTOGRAPHY AND THE WAR EFFORT* 


ProF. RICHARD M. FIELD, Princeton University 


HERE never was a time in the history of civilization when the arts of 
cartography and the use of good maps were more important than they 
are today. 

The history of cartography is the history of exploration and, therefore, 
together with the knowledge of geology, archeology, and ancient and 
modern history, is the only proper chronology of human geography and of 
the evolution of civilization. 

From the dawn of history, man has needed a more accurate method of 
describing the shape, figure, and composition of the Earth and the pattern 
of its surface than by the mere use of words alone. The earliest efforts 
to measure accurately time-space relations are in terms of geometry and 
cartography. Probably the oldest known map was imprinted on a small 
clay-tablet approximately 2,500 B.C. Such early maps as these bore a 
minimum of accuracy as to geographical coordinates. With the improve- 
ment in the surveying instruments and methods, and the consequent im- 
provement in cartographic symbols, map making, and reproduction, the 
technology of modern cartography has become a highly technical profes- 
sion, incorporating the scientific skills of geodesy and geophysics with 
those of the architect and the aftist. 

The rapid acceleration of this geowar, particularly as it affects the 
United States and its national organizations which are (through their char- 
ters or their previous pronouncements) particularly interested in geodesy 
and cartography, emphasizes the need of most serious consideration of re- 
lated research and educational methods. 

First, we must take better stock of what we have done and what we 
have not done. As late as 1935, according to the responsible departments 
of our own Government, only 810,000 square miles or 26 percent of the 
United States had been adequately mapped. 

With the advent of the airplane and the aerocamera, mapping has 
been greatly accelerated during the past 20 years. Aerophotographs are 
not only excellent maps in themselves but also may be used to make con- 
tour or topographic maps, still the standard method of cartography for 
representing the physical characteristics of the surface of land. During the 
past few years probably over 3,000,000 aerophotographs have been taken 
of the United States covering over 2,000,000 square miles. The progress 


* Reprinted with changes from Transactions, American Geophysical Union, page 
2, Part II, 1942. 
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map issued by the United States Department of Agriculture on January 1, 
1942, is a graphic illustration of the present “portraiture” of our country. 
We in the United States, however, should realize that the Canadians were 
pioneers in the use of aerophotography due to their proper reaction to the 
stimulus of great areas of northern wilderness rich in mineral resources. 
Although their topographical survey has not yet completed as many square 
miles as have the corresponding agencies in the United States, the Canadian 
Department of Mines and resources has an excellent control system of 
filing and cataloguing which is particularly effective during the present 
emergency in world affairs. 

The rapid development of aviation and aerophotography largely due 
to the stimulus of war has presented problems in research and pedagogy 
which are still far from solved if even realized. How nany of us who 
have worked with the excellent topographic maps published by our Federal 
Geological Survey realize that the careful surveyor with the use of the best 
instruments of his time and at the expense of much mental and physical 
fatigue produces for us an accurate picture of a large area which we, with- 
out further physical labor, may gaze down upon as if we were two miles 
up in the air? How many teachers of aerial navigation realize that the 
ability to read such maps is fundamental in the training of aviators? 

Not only have the techniques of aerophotography and photogrammetry 
revolutionized the art of cartography, but also aerial techniques have opened 
new vistas in the use of cartography and greatly lessened the labors and 
expense of accurate surveys. Of course, as in the case of the older survey- 
ing methods by transit and level, the photogrammetric method varies ac- 
cording to the type of terrain, distance from operating bases (landing- 
fields), weather conditions, and the precision desired. Generally speak- 
ing, the present photogrammetric methods of surveying the United States 
cost 10 percent less than the former engineering methods. Further, we 
may expect immediate and continuous improvements both in aerophotography 
and photogrammetry. Quite recently the definition of lenses has been 
greatly improved and distortion minimized. The field of coverage has been 
increased from 80° to approximately 93°. In the manufacture of aerial 
film, the discovery of new dyes which greatly increase sensitivity makes 
possible quicker exposure and the use of a greater variety of selective filters. 
This faster emulsion enables the aerophotographer to change the diaphragm 
to a small aperture, thus increasing the detail or definition over a wider 
field of the negative. A new technique for simplifying the method of 
assembling the mosaic and also increasing the precision and accuracy has 
recently been perfected. This mechanical system of triangulation when 
combined with accurate basic or geodetic control has greatly increased the 
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accuracy of the “‘fix’’ for all points, and thus holds the center of each print 
to within 0.03 inch. 

We are now faced with two primary problems: (1) The lack of the 
proper appreciation by mathematicians and astronomers of improved tech- 
niques in geodesy, cartography, and navigation; (2) the proper effects which 
these techniques should have upon teaching both aerial and marine naviga- 
tion, particularly to aviators. It is largely for this reason that some of us 
prefer to distinguish aerial navigation by the term avigation in order that 
we may emphasize the new and important techniques involved in the latter. 
While the word chart correlates naturally with the word navigation, it should 
be more fully appreciated that the word map correlates with those problems 
of avigation which involve flying over the land as well as over the oceans. 
Many interesting papers have been written, and numerous discussions held 
before scientific bodies, on the geophysical and geodetical techniques in- 
volved in the mapping of sub-oceanic topography. The Committee on 
Geophysical and Geological Study of Oceanic Basins, of the American 
Geophysical Union, together with the International Commission, the United 
States Coast and Geodetic Survey, the United States Navy, the British 
Navy, the Woods Hole Oceanographic Institute, the Scripps Institution 
of Oceanography at La Jolla, and others have pioneered in sub-oceanic 
surveys, and submarine topographic maps have recently become a very 
important adjunct to marine navigation. Obviously, land maps which were 
available long before the coming of avigation should be used in helping 
to simplify and improve this art. It does not take very much time or 
preliminary training to teach our pilots and aviators how to read aero- 
photographs and contour topographic maps. Some of us seem to forget 
that we went all through this 25 years ago and that, pedagogically speaking, 
what we learned then should be used in the present emergency. 

Every young aviator both in the present emergency and also because 
of the expansion of aviation in the future, should know enough about 
the facial expression of his own country to be able to recognize at least 
where he is by the distinctive peculiarities of the land which lies beneath 
him. Perhaps the main pedagogical difficulty in the past has been the 
attempt on the part of our instructors in geography and geomorphology to 
overemphasize the origin of land-forms and underemphasize the imitation of 
these forms on maps. Here again the pedagogical problem is not so 
much to understand how the surface of any country has come to be what it 
is today, but rather to be able to recognize that surface when you see it from 
the air, from an aerophotograph (vertical or oblique), or from a map. 

This necessary simplification of the presentation of the essential require- 
ments for effective and modern methods in avigation is not primarily a 
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question of attempting to instruct the student in all the tools of the trade at 
once, but rather to be sure that he understands the problem first. Then 
introduce him to the essentials of the problem by the use of the most 
important, most effective, and simplest techniques or methods. 

When an aviator by means of his compass and a good map is unable to 
see where he is (determine his geographic coordinates) because of “ceiling 
zero,” then he has the opportunity, which no navigator has, of climbing to 
a position where by means of the celestial “‘beacons’’ he can continue to 
chart his course. This is a fundamental difference between avigation and 
navigation. 

In teaching map-reading and navigation it should be appreciated that 
to read a map, plot a course, or follow a course does not necessarily require 
a student to be able to make a map, or design navigation instruments. 
An aviator should be able to read a contour map or a mosaic without 
necessarily knowing all the techniques of photogrammetry. Through the 
stimulus of aviation and war, the methods of cartography and navigation 
have been improved and simplified, and further improvement and simpli- 
fication are particularly needed, both mathematical and illustrative, for aerial 
navigation, that is, avigation. 


AERONAUTICAL CHARTS 


LL of us know that this is a global war. What most of us, even those 

most map-minded, do not yet entirely appreciate is what this means 
in terms of surveys, maps, and charts. Much of what it does mean, as far 
as details of map production and of the exact areas covered cannot, of course, 
be published during war times. Enough, however, can be indicated so that 
we may have a general idea of the tremendous expansion in aeronautical 
charts, and some knowledge of what the availability of such charts in many 
regions of the earth, heretofore very sketchily covered or not mapped at all, 
will mean after the war. 

Broadly speaking, our Army and Navy are building up and constantly 
improving several basic series of aeronautical charts, some of them world- 
wide in coverage. The Navy aeronautical charts are the responsibility of 
the Hydrographic Office, under the direction of Rear Admiral George S. 
Bryan, Hydrographer. Similar charts of the Army are the responsibility of 
the Army Air Forces, under the direction of Lieut. Colonel Gerald Fitz- 
Gerald. 

In the compilation and reproduction of the Army charts, the Air 
Forces employ Federal Agencies, including the Army Map Service, the 
Coast and Geodetic Survey in the Department of Commerce, the Geological 
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Survey in the Department of the Interior, and the Soil Conservation Service, 
Forest Service, and Bureau of Agricultural Economics, in the Departinent 
of Agriculture. Qualified commercial organizations are also employed by 
the Air Forces in both compilation and printing. 

The Navy charts, while conforming in general purpose and in infor- 
mation shown to comparable series of Army charts, differ in some important 
respects. Each of the principal series of Army charts is on a given or 
standard scale, and is laid out in sheets of uniform latitude and longitude 
coverage. The Navy charts are within the same general range as the Army 
but are constructed on a standard scale for each class with the scale true 
on a given latitude for each chart; sheets of uniform latitude and longitude 
coverage are supplemented by sheets of varying sizes, so as to cover desired 
areas. Another significant difference is in the projection used. Navy 
charts are basically on the Mercator projection, while the Army charts are 
for the most part 2n the Lambert conformal conic projection. 

Speaking in general terms, aeronautical charts may be considered as 
being segregated into the following groups: 


Planning Charts: world coverage; Army scale—1:5,000,000; Navy 
scale—1 inch = 72 miles. 

Long-range navigation charts: world coverage; Army scale—1:300,000; 
Navy scales—1 inch = 30 miles and 1 inch = 40 miles. 

Radio direction finding charts: U. S. coverage; scale, 1:2,000,000. 

Plotting series: various areas; scales, 1:1,000,000 and 1:500,000. 

Weather plotting charts: some of world coverage; various scales. 

Pilotage charts: world coverage; Army scale—1:1,000,000; also differ- 
ent major areas on other scales varying from 1:2,000,000 to 
1:500,000. 

Approach charts: covering special areas; Army scale—1:250,000; 
Navy scale—1 inch = 3 miles. 

Instrument approach and landing charts: covering selected airports; 
Army scales—1:125,000 and 1:15,000, or as governed by local 
conditions; Navy scale—i inch = 14 mile (in Air Pilots only). 

Target charts: covering special areas; scale approximately 1:125,000 or 
as governed by source material. 


Significant strides forward have been made in respect to methods and 
equipment. Under the impetus of war needs, advances have been made 
in aerial photography, in equipment and apparatus for conversion of aerial 
photographs into charts, and in many phases of compilation and reproduc- 
tion. The profession of surveying and mapping in this country may be 
justly proud of the accomplishment made. 


GEOGRAPHIC INFORMATION 


Lewis A. MCARTHUR, Vice President, Region 9 


HE surveyor and mapper situated a long way from Washington 

often has difficulty in getting accurate geodetic and geographic informa- 
tion. Not only does he have this difficulty, but frequently he does not 
know just what data are available, where they may be found, and how to 
get them. The writer has had these problems called to his attention 
many times. The situation has become more acute during recent months. 
Engineers called upon to do work for the Army and Navy are generally 
required to base their surveys on accepted data and adjustments which 
are frequently new to them. 

An engineer in Oregon writes to Washington for certain information, 
and after a delay of 10 days to 2 weeks learns he has applied to the wrong 
office. Sometimes he applies for a large amount of information with the 
hope that he will get what is immediately needed, and this of course 
results in the waste of what is not needed. At present the bureaus at 
Washington do not seem to have available detailed lists of information of 
use to the man in the field, although of course the U. S. Geological Survey 
issues the regular index maps showing topographic atlas sheets for sale. 
In passing, it may be noted that these index maps do not give the dates 
of latest printings of atlas sheets, so the man in the field cannot always 
' tell if he has the latest edition, and frequently the new printings have 
important changes. 

The U. S. Coast and Geodetic Survey issues maps of the United States 
showing the first- and second-order triangulation network and the first- 
and second-order level network. These sheets are very useful, but they are 
not advertised or listed in the Survey publications and most engineers know 
nothing about them. A series of State index maps is also issued, but it 
too is not well known to the profession. 

Among the more recent innovations of the Coast and Geodetic Survey 
is the series of lithographed lists of triangulation station descriptions. 
These lists are of immense value to the surveyor and mapper. They are 
not well known and engineers have frequently expressed surprise to the 
writer when told about them. Some of these engineers want to write at 
once for the whole series and for similar large orders. 

In order to discourage this sort of thing, the writer has issued a small 
bulletin, giving the lists of descriptions for Oregon and vicinity, which is 
as follows: 

“The lithographed description lists covering triangulation stations in Oregon and 


9 


= 
: 

| : 

4 


10 GEOGRAPHIC INFORMATION 


vicinity are shown in the table below. The items in italics are those that have been 
issued within the last month. These lists do not include positions, just the descriptions. 

284 Hawthorne, Nevada, to Crane, Oregon. 

314 Arlington to Bend to Burns. One-page supplement issued 1942. 

315 Bend to Klamath Falls to Roseburg to Medford. Three-page supplement. 

394 Columbia River, Cape Disappointment to Astoria. One-page supplement. 

395 Columbia River, Astoria to Longview. 

396 Columbia River, Longview to Mouth of Willamette. 

397 Columbia River, Mouth of Willamette to Bonneville. 

398 Columbia River, Bonneville to The Dalles. 

430 Willamette River and Portland. Four-page supplement, 1942. 

491 Willapa Bay and Vicinity, Washington. 

539 Austin, Nevada, to Caldwell, Idaho. 

568 Oregon Coast, state line to Cape Blanco. 

584 Oregon Coast, Cape Blanco to Alsea Bay. 

588 Oregon Coast, Alsea Bay to Columbia River. One-page supplement, 1942. 

697 Willamette Valley. 

713 McMinnville to Tillamook. 

These lists are distributed by the U. S. Coast and Geodetic Survey, Washington, 
D. C. All requests should be addressed to that Office.” 

The writer suggests other lists of this type showing the best material 
available in various phases of geodetic and geographic work. These lists 
will be of great help to the man in the field who wants information quickly. 

Eprror’s Note:—In connection with the distribution of geodetic data in litho- 
gtaphic form as mentioned by Mr. McArthur, representatives of the Coast and Geo- 
detic Survey have called attention to the fact that conditions make it impossible for 
the Survey to maintain any large supply of this material, and therefore, it is particu- 
larly desirable that those who request geodetic data confine their requests to restricted 
areas in which they are really interested. It is only by this process that the Survey 
will be able to meet reasonable demands. This is because of the heavy overload of 
work resulting from the war mapping program in which the Bureau is cooperating 
with the War Department. e 


ARTICLES FOR PUBLICATION 


The attention of Regional Officers and Chairmen of Technical 
Divisions is called to the need of collecting news items of activities 
in the Regions and of submitting special articles for publication in 
the Bulletin. In accordance with the Constitution and By-Laws of 
the Congress, the Associate Editor of each Region and of each 
Technical Division shall receive and review such items and make 
suitable recommendations, regarding their publication value, to the 
Editor of the Congress Bulletin. Eprror. 


STANDARDS FOR MAP ACCURACY 
ROBERT H. RANDALL, Bureau of the Budget 


HE United States Government produces five principal kinds of maps 

and charts: topographic maps, nautical charts, aeronautical charts, classi- 
fication and special maps, and cadastral plats. For all except the cadastral 
plats, distances, directions, and elevations are determined, in actual use, by 
scaling upon published copies. Cadastral plats, of course, and special maps 
on large scales, show distances and bearings in figures. 

Obviously in the use of any map whose reading and interpretation de- 
pend upon the scaling of distances or coordinates, adequate accuracy of the 
printed copy is implicit. But what is adequate accuracy? It is logical to 
assume that since each type of map is made for certain specific and general 
uses, the users of that type should specify the accuracy desired. In so doing, 
of course, they will necessarily be guided by the advice of those competent, 
from a technical standpoint, to produce the maps in question. 

In order to arrive at a standard of accuracy for national map produc- 
tion, the Federal Government, through the Bureau of the Budget, Executive 
Office of the President, in 1940 and 1941, sought the advice of its principal 
map and chart using departments and establishments. Representatives from 
these were appointed and met in a series of meetings, during the course 
of which specifications for planimetric and topographic maps were developed. 
In respect to accuracy, the recommendations resulting from these discussions 
were presented in the statement which appears below and was dated June 
10, 1941. (Later revised, in April, 1943.) 

With the approach of war, the War Department sponsored a topo- 
graphic mapping program, the specifications for which were published in 
Bulletin 3, December, 1941. These specifications referred to the standard 
of accuracy statement of June 10, 1941, and were in basic agreement with 
it. Agencies cooperating with the War Department in the production of 
maps in this program are: The Coast and Geodetic Survey, the Forest Serv- 
ice, the Soil Conservation Service, the Geological Survey, and the Tennessee 
Valley Authority. Maps produced by these agencies, meeting the accuracy 
required, bear upon each printed copy the notation: “This map complies 
with the national standard map accuracy requirements.” 

STANDARD OF ACCURACY FOR A NATIONAL MAP 
PRODUCTION PROGRAM 

With a view to the utmost economy and expedition in producing maps 
which fulfill not only the broad needs for standard or principal maps, but 
also the reasonable particular needs of individual agencies, standards of 
accuracy for published maps are defined as follows: 
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1. Horizontal accuracy. For maps on publication scales larger than 
1:20,000, not more than 10 percent of the points tested shall be in error 
by more than 1/30 inch, measured on the publication scale; for maps on 
publication scales of 1:20,000 or smaller, 1/50 inch. These limits of ac- 
curacy shall apply in all cases to positions of well defined points only. 
“Well defined” points are those that are easily visible or recoverable on 
the ground, such as the following: monuments or markers, such as bench 
marks, property boundary monuments; intersections of roads, railroads, etc.; 
corners of large buildings or structures (or center points of small buildings) ; 
etc. In general what is ‘‘well defined” will also be determined by what is 
plottable on the scale of the map within 1/100 inch. Thus while the in- 
tersection of two road or property lines meeting at right angles would 
come within a sensible interpretation, identification of the intersection of 
such lines meeting at an acute angle would obviously not be practicable 
within 1/100 inch. Similarly, features not identifiable upon the ground 
within close limits are not to be considered as test points within the limits 
quoted, even though their positions may be scaled closely upon the map. In 
this class would come timber lines, soil boundaries, etc., etc. 


2. Vertical accuracy, as applied to contour maps on all publication 
scales, shall be such that not more than 10 percent of the elevations tested 
shall be in error more than one-half the contour interval. In checking ele- 
vations taken from the map, the apparent vertical error may be decreased 
by assuming a horizontal displacement within the permissible horizontal error 
for a map of that scale. 


3. The accuracy of any map may be tested by comparing the positions 
of points whose locations or elevations are shown upon it with correspond- 
ing positions as determined by surveys of a higher accuracy. Tests shall be 
made by the producing agency, which shall also determine which of its 
maps are to be tested, and the extent of such testing. 


4. Published maps meeting these accuracy requirements shall note this 
fact in their legends, as follows: ‘This map complies with the national 
standard map accuracy requirements.” 

5. Published maps whose errors exceed those aforestated shall omit 
from their legends all mention of standard accuracy. 

6. When a published map is a considerable enlargement of a ma 
drawing (‘‘manuscript”) or of a published map, that fact shall be state 
in the legend. For example, “This map is an enlargement of a 1:20,000 
scale map drawing,” or “This map is an enlargement of a 1:24,000 scale 
published map.” 

7. To facilitate ready interchange and use of basic information for 
ae | construction among all Federal map-making agencies, ‘manuscript maps 
and published maps, wherever economically feasible and consistent with 
the uses to which the map is to be put, shall conform to latitude and longi- 
tude boundaries, being 15 minutes of latitude and longitude, or 71/, minutes, 


or 334 minutes in size. 
June 10, 1941. 
Revised, April 26, 1943. 


EDUCATIONAL CHARTS 


The Coast and Geodetic Survey is publishing a special printing of two 
aeronautical charts and one nautical chart for use as training charts by 
students in aviation and navigation. Since the inauguration of the pre- 
flight aviation courses there has been a growing demand by both students 
and instructors for copies of aeronautical charts of the Bureau. The re- 
striction on the sale of such charts has made it impossible to comply with 
these requests. The educational or training charts are published as a sub- 
stitute for the restricted ones. 

One of the aeronautical charts comprises a portion of the Des Moines 
sectional chart printed five times on the same sheet. The other chart con- 
sists of a portion of the Seattle sectional chart and a portion of the 1-M 
regional chart each printed four times on the same sheet. [Each chart is 
priced at 25 cents. 

The nautical chart used is Chart No. 1210, Buzzards and Narragansett 
Bays, and is designated 1210-Tr. The two charts are identical except that 
1210-Tr is printed on thin paper and changes in buoys and other aids to 
navigation are not kept up to date. The chart is priced at 10 cents. It has 
been found very useful by the Navy, Coast Guard, and the U. S. Power 
Squadrons, in their training courses. 
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PHOTOGRAMMETRY SOCIETY MEETS 


The Ninth Annual Meeting of the American Society of Photogram- 
metry was held in Washington, D. C. on January 23, 1943, when a record 
attendance was registered. A number of interesting papers, dealing with 
the application of photogrammetry in the present war, were presented by 
officers of the Army, Navy, and Marine Corps. A highlight of the meeting 
was the establishment, within the American Society of Photogrammetry, of 
an honorary award by Mr. Sherman M. Fairchild. The award is to be 
presented each year to the individual chosen by the Society for outstanding 
contribution in the field of aerial photogrammetry. 

The newly elected officers for 1943 are: President—Colonel Minton 
W. Kaye; First Vice President—Louis A. Woodward; Second Vice Presi- 
dent—Dr. Walter Clark; Secretary-Treasurer—Henry M. Townsend. 


MAPS 


I never see a map but I’m away... 
Up all the rivers that are painted blue, 
And all the ranges that are painted gray, 
And into those pale spaces where they say: 
“Unknown.” 
—Jean Kenyon Mackenzie in the 
Oregon Historical Quarterly 
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Federal Surveying and Mapping Agencies 


It is proposed to publish in forthcoming issues of the Bulletin brief 
sketches of the history, purpose, and scope of activities of the various agencies 
in the Government engaged in surveying and mapping. In this issue the 
work of one of the oldest of such agencies is described.—Eprror. 


THE GENERAL LAND OFFICE* 


DEPARTMENT OF THE INTERIOR 


HE General Land Office not only surveys and maps the public lands, but 

handles all negotiations in their lease or allotment for utilization under 
provisions of more than 5,000 laws passed by Congress. In effect, this 
Office serves as land agent for the Government on the more than 750,000 
acres of public domain in continental United States and in Alaska. 

Playing a part in the Nation’s war program, the General Land Office 
has made available more than 14,000,000 acres of public lands for use as 
bombing ranges, air practice grounds, training centers and other military 
and naval activities on tracts scattered from Alaska to Florida. 


HISTORICAL 

Taking over the Federal land management with its establishment in 
1812, the General Land Office for more than 130 years has kept careful 
account of the Government’s real estate transactions, since its establishment 
as a bureau in the Treasury Department by the Act of April 25, 1812. 
Creation of the Office to perform all executive duties “touching or respect- 
ing the public lands of the United States” grew out of activities involving 
the administration of the public lands which antedated the organization of 
the General Land Office itself by more than a quarter century. 

Beginning with the cession to the Federal Government by the Original 
Thirteen States of the area extending westward from their western bound- 
aries to the Mississippi and subsequently by purchase and treaty extended 
to the Pacific, the public domain, at its maximum, amounted to 1,820,366,080 
acres, including Alaska and all of the States except the Original Thirteen 
and Kentucky, Maine, Vermont, West Virginia, Tennessee, and Texas. 

Obviously, an essential prerequisite to the sale, administration, and 
disposal of the public lands was an official survey, by which they could be 
described and identified. By the ordinance of May 20, 1785, the Conti- 
nental Congress inaugurated the rectangular system of surveys, providing 


* Published with permission of the Commissioner, General Land Office. 
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for townships six miles square, containing 36 sections of one mile square. 
For many years the surveys in each surveying district were carried on 
under the direction of a Surveyor General. These activities, as well as 
those having to do with the sale of the public lands, were subsequently 
placed under the supervision of the Secretary of the Treasury. By the 
act of March 3, 1849, the General Land Office was transferred to the De- 
partment of the Interior. 

Under its administration, public land history has had three distinct 
phases. The first was one of sale to meet the cost of the Revolutionary 
War and to defray the expenses of a young government. The second was 
one of pioneer development when the Nation—its people, railroads and 
schools—pushed the frontier westward from the, Ohio to the Pacific under 
the Homestead Act, the land grant statutes, and other public land laws. 
Under these policies of transferring the public lands into private owner- 
ship, the area of the public domain was reduced from 1,820,366,080 acres 
to a total of 910,000,000 acres in 1910. 

The third and present phase of public land history began in 1934, 
when the President, upon authority from Congress, withdrew from home- 
steading entry all remaining public land in continental United States, pend- 
ing its classification to insure proper use. 

Under this national conservation policy, the General Land Office ad- 
ministers grazing on public domain areas outside Federal grazing districts, 
supervises forestry activities in Oregon, and administers the public lands in 
Alaska. 

SURVEYS AND Maps 

The primary purpose of the rectangular system of surveys is to identify 
upon the ground the boundaries of the public lands, to provide the basis 
for their description in the terminology of that system, and to determine 
the area of the various subdivisions. This system of cadastral surveys is 
fully described in the General Land Office “Manual of Instructions for the 
Survey of the Public Lands of the United States.” 

In addition to the execution of the cadastral surveys and resurveys in 
the field and their markings on the ground with permanent monuments, 
an important part of General Land Office procedure is the preparation of 
the final field note record and the official plats. These records are prepared 
in the Public Survey Offices of the respective States. 

The General Land Office publishes maps of the public land States on 
a scale of 12 miles to one inch, showing the public land surveys, national 
forests, national parks, county boundaries, cities, railroads, and principal 
physiographic features. A map of the United States, on a scale of 37 
miles to one inch, is also published by the General Land Office. 
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THE ROMANCE OF SURVEYING 


PROF. JOHN S. Dopps, Iowa State College 


COMPLETE catalog of the great men who were surveyors in their 

youth is an impossibility. It will illustrate my point when I suggest 
that if you will examine the earlier training and experience of any great 
man, you ate likely to find that he was at one time a land surveyor. 

The classic examples from American history are, of course, Washing- 
ton and Lincoln. These men were surveyors and experienced that thrilling 
association with surveying problems which remained a prized heritage 
throughout their lives. The fact is mentioned with respectful regard in 
any historical sketch of such great men. 

What is there about surveying that makes it a high point in the recol- 
lection of a successful man? This paper asks this question and tries to 
answer it. 

The surveyor is generally the first ‘man on the ground, he is a pioneer. 
His work is done under exciting conditions. The elements of adventure 
are in his work. In earlier times he faced hardship and danger. Now he 
must bring back his records under difficulties just as real but perhaps less 
picturesque. 

The surveyor about whom this is written is not the man who operates 
a transit as a man drives a gravel truck, merely to earn a daily fee. The 
surveyor whose romantic experiences are suggested here is that person who 
has found in his work the rare privilege to conjure up the dimly seen actions 
of the past and fit them into a pattern which makes his work a masterpiece 
of artistry. As we look back, the early surveyor had the rare privilege of 
walking where no white man had walked before, but I have walked where 
he walked and, retracing his steps, have been thrilled by the sights he must 
have seen. 

In retracing an ancient survey, I have felt the keen uplift of satisfac- 
tion which comes with the solution of a real difficult problem. I have met 
the obstacles he encountered and observed the results of his pioneering 
efforts in all of their variations of perfection and defectiveness. 

The early public land surveyor was paid on a piece-work basis by the 
mile, at a rate which required a party of about eight men to completely sub- 
divide a township in six or seven days. Twenty miles of chained and 
monumented line was a day’s work. Try this some time and your respect 
for the surveyor will grow. If he was in newly opened territory, his camps 
were far from a source of supplies. It frequently required a month to make 
the trip to the nearest settlement and back, for food and camp supplies. 
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Indians made life interesting for the unfortunate surveyor who sub- 
divided much of the public land in the earlier surveys. In one case in 
Iowa, a band of Indians appropriated the best horses of a surveying party, 
took the rifles, ammunition, food and blankets, and it was by the greatest 
luck that the men escaped alive. Congress was asked to make good the 
loss but it is not certain that the surveyor and his party were reimbursed 
with anything but the memories of that trying ordeal. 

In order to make the time necessary to “break even” financially on 
surveying contracts, ordinary obstacles were surmounted by guesswork. The 
width of a river would be estimated. One-half mile only would be chained 
on east and west lines. Imagination furnished the basis for locations of 
lakes, rivers, and timber. Heavy timber was frequently returned as swamp 
land so that some friend of the surveyor could secure valuable property 
under homestead rights without competition from a properly informed 
public. 

Early surveyors were frequently engaged to lay out logging roads in 
timbered country and many of these routes are still in use as fine examples 
of the location engineering ability of men who called themselves surveyors or 
timber cruisers. 

All of this is introductory, as it were, to some remarks about surveying 
experience in general. 

We talk of surveying as an art because many factors must be considered 
which are not a part of the science of surveying as such. The range of 
accuracy required varies, from the most extreme in parts of New York 
City, to the least precise in the Ozark Mountains. In the city survey, the 
surveyor is a highly paid expert who must guarantee points and measure- 
ments to tolerances such as are required in mass production of standardized 
machine parts. At the other extreme, a surveyor will likely exercise much 
ingenuity to make a difficult survey at small compensation using supposedly 
obsolete equipment and locating points and giving distances to the nearest 
one-half percent. 

Thus it is obvious that surveyors must be as various as the country 
they delimit. 

In spite of the established rule of law that a point once fixed as a 
monument must be retained and cannot be changed unless all evidence as 
to its original place is erased, many surveyors try to improve upon the 
original surveys by using their own ideas regarding their duties. Probably 
the most frequent and most flagrant error of this kind assumes after a per- 
functory search that a monument location is “lost” when in fact there is 
much evidence to indicate its original and proper position. Teachers can 
do much to correct this error by repeated emphasis upon the fact that the 
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rules for the relocation of a “‘lost’” corner must not be applied if there is 
any better evidence as to the place where the corner stood. 

The following illustrates what is meant: It had been explained to an 
audience in Denver how plane coordinates may be used to establish the 
location of a corner monument and in its restoration to its original location 
if, through some force or other, the monument should have been removed. 
A listener asked whether the monument could be replaced by the coordi- 
nates if disturbed, or if it should be replaced by single or double propor- 
tionate distances from its nearest corners “according to law.” The answer 
is that the law does not permit proportionate measurements to distant points 
if the proper location can be determined by surer means. Of course, the 
use of the known coordinates by measurements from nearby reference points 
would give the correct location. 

I should like to urge upon surveyors that one of the most interesting 
and valuable aids to the relocation of land lines and corners is to be found 
in the recently completed aerial photographs made for the United States 
Department of Agriculture. Many stories of surveying history are to be 
read from one or more of these photographs now so easily obtained. They 
are particularly useful in a settled area where cultivated and fenced areas 
predominate and timber is not too heavy. In heavy timber the old blazed 
trees are frequently still available. By a comparison of the old original 
township plat with the evidence of subdivision shown by various improve- 
ment lines on the photograph, many surveying peculiarities are made clear. 
Dropped talleys, unchained half-miles, incorrectly fixed section corners, and 
imaginary lakes and rivers are among the distortions which show up on the 
photographs as plainly as if painted there. 

The word “romance” is sometimes used to indicate a stretch of the 
imagination. In connection with this discussion, it is no trouble to imagine 
the temptations to which the surveyor was subjected if you can visualize 
his surroundings at the time of the survey. Many have let their minds 
wander out of bounds in reporting what caused some of the discrepancies 
found in surveys. Of course wagon-wheel revolutions were used. This 


method, with the mechanical counter, is used in rough land measurements 


today. 

Some say the parties did a lot of drinking. I doubt the prevalence of 
drinking on the line in early land surveys because of the physical difficulty 
of providing the necessities, to say nothing of carting along great quantities 
of liquor in bottles. The very scarcity of glassware in original deposits 
convinces me that alcohol had very little to do with bad surveys. I attribute 
them to poor training for the work, to poor equipment (the magnetic open- 
sight compass on a Jacob’s staff and the 50-link chain did not help achieve 
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accuracy), and to the method of running lines without backsights and with- 
out a foreflagman, which caused many meandering lines. 

Inadequate compensation may have had something to do with mistakes 
caused by haste. Much of the old work is surprisingly good. The correc- 
tion lines in Iowa are about as perfect as if they had been run with the 
modern solar transit by a cadastral engineer of the General Land Office. 

Mistakes were often made. Approximations and guesses were used. 
Faulty entries in the notes occur many times but on the whole, the record 
is surprisingly good. Actual fraud of the grosser sort was rare and was 
generally discovered when settlement started. It was then corrected but 
frequently became the cause of later confusion because destruction of monu- 
ments and blazed lines were not always complete on voided lines. 

There is real romance in the work of the surveyor if he will dig be- 
neath the surface of his task and fancy himself just at the point of un- 
earthing the mother lode of engineering. There is something in life for 
the surveyor which the ordinary mortal does not experience. Take a look 
at the bronzed surveyor; there is a look in his eye which should make people 
wonder what has been seen that others have not. Some may say it is the 
result of peering through the transit. We surveyors know it is the eye of 
a man who has looked at facts for fancies and looked through fancies for 
facts. 

When the historian finishes his book of the lives of great men, he 
will show that the great men of all time have been inspired at some time 
or other by surveying experiences potent enough to direct them along lines 
of right and worthiness. 


JOIN THE CONGRESS ON SURVEYING AND MAPPING 


If you are interested in the future of surveying and mapping, fill in 
the membership blank on the back page of this Bulletin and mail it to 
the National Office, and your application will be immediately considered. 
The American Congress on Surveying and Mapping was formed after 
some years of study and consideration given to the matter by outstand- 
ing members of the profession. The Congress is not limited to experts 
in their respective fields, nor to those actively engaged in some phase 
of surveying and mapping, but its membership is open to all who are in- 
terested in the existence of a medium through which effective expression 
can be given to matters of vital concern to the profession. The larger the 
membership the more effective will be the efforts of the organization. 


JOIN NOW! 


APPLICATION FOR MEMBERSHIP 
AMERICAN CONGRESS ON SURVEYING AND MAPPING 


Date 


To the Board of Direction: 

I hereby apply for membership in the AMERICAN CONGRESS ON SuR- 
VEYING AND MAPPING and agree, if this application is accepted by the Com- 
mittee on Admissions, to be governed by the Constitution, By-laws and Rules 
of the Congress while holding membership. 


(Signature) 


PERSONAL INFORMATION 
(Please typewrite or print) 


Name 


(With desired title of address) 


Occupation (with title of position or rank) 


Business address. 


[] Home address 


(Indicate by check where Congress communications are to be sent) 


City and State 


State education above high school. Name institutions and give degrees, year, 
and special training in surveying: 


State what practical experience in surveying and mapping you have had: 


Please i two references (not necessarily members of the Congress). 
Name Address 


(1) 
(2) 


Annual dues of $4.00 are payable on notification of acceptance and entitle 
members to all privileges of the Congress and to all its publications. 


Mail application to Acting Executive Secretary 
- AMERICAN CONGRESS ON SURVEYING AND MAPPING 
Box 470, Benjamin es Station 
WASHINGTON, D 
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